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@ Recording/reproducing apparatus of a semiconductor memory that can carry out recording and
reproduction simultaneously.

@ In an audio signal recording/reproduction ap- dent of each other. Therefore, reproduction can be
paratus (43) having connected an IC memory card carried out during recording operation, or recording
(42) in which audio data is recorded, an interface can be carried out during reproduction operation,
(55) for recording audio data into the IC memory whereby an IC memory card (42)
card (42) and an interface (56) for reproducing audio recording/reproduction apparatus flexible in usage is
data from the IC memory card (42) are individually provided.

provided, which are respectively controlled indepen-
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BACKGROUND OF THE INVENTION
Field of the Invention

The present invention relates 1o a
recording/reproduction apparatus of a semiconduc-
tor memory referred to as an IC memory, and more
particularly, to a recording/reproduction apparatus
of a semiconductor memory that can carry out
recording and reproduction simultaneously.

Description of the Background Art

Semiconductor memories are widely used in
various electronic equipment. Among these semi-
conductor memories, IC memory cards incorporat-
ing semiconductor memories are used as a de-
tachable external memory of an information pro-
cessing apparatus such as of personal computers
and the so-called book-type electronic organizers.

Fig. 5 is a block diagram of an audio
recording/reproduction apparatus. An IC memory
card 1 is used as an external memory of a per-
sonal computer 2. Various devices 3, a magnetic
disc device for example, is connected to personal
computer besides IC memory card 1.

Personal computer 2 includes a CPU (Central
Processing Unit) 4 for carrying out the entire elec-
trical control. CPU 4 controls a memory controller 5
and an address/data controller 6. An internal mem-
ory 8 is connected to memory controller 5 via an
internal bus 7. Internal memory 8 includes a main
RAM, a BIOSROM (Basic /0O System Read Only
Memory), and the like. Interfaces (I/F) 10 and 11
are connected to address/data controller 6 via an
extended bus 9. Various devices 3 and IC memory
card 1 are connected to interfaces 10 and 11,
respectively.

The data recorded on IC memory card 1 is
read out via interface 11 by address/data controller
6 to be stored in internal memory 8 according fo
the control of memory controller 5. The data stored
in internal memory 8 is read out by memory con-
troller 5 to be recorded on IC memory card 1 via
interface 11 by address/data controller 6.

As a conventional recording medium for
recording/reproducing an audio signal, a magnetic
tape such as a compact cassette tape and a digital
audio tape is used. However, when such a tape is
used, it is necessary to run the magnetic tape for
detecting a desired audio signal at the time of
reproduction, which is time consuming. In order to
solve this problem, an audio signal
recording/reproduction apparatus using an IC mem-
ory card has been proposed.

Fig. 6 is a block diagram showing schemati-
cally a structure of an audio signal
recording/reproduction apparatus 16 using an IC
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memory card 15. IC memory card 15 is connected
to a recording/reproduction control unit 17.
Recording/reproduction control unit 17 includes a
CPU 18 for controlling the entire apparatus. CPU
18 controls a memory controller 19 and an
address/data controller 20, and audio data is re-
corded and reproduced in/ffrom IC memory card
15. An internal memory 22 and an audio data
working buffer 23 are connected to memory con-
troller 19 via an internal bus 21. Internal memory
22 is implemented with a main RAM, a BIOSROM,
and the like, in which an application program for
the recording/reproduction of an audio data is
stored. Audio data working buffer 23 is a buffer for
storing audio data. Audio data is processed by
accessing this buffer 23 by the application program
stored in internal memory 22.

Interfaces (I/F) 25-28 are connected 1o
address/data controller 20 via an extended bus 24.
An AD (Analog-Digital) converting circuit 29, a DA
(Digital-Analog) converting circuit 30, a keyboard
31, and IC memory card 15 are connected to
interfaces 25-28, respectively. AD converting circuit
29 converts an analog audio input signal into a
digital signal to provide the same to interface 25.
Interface 25 converts the supplied digital data into
a sample data of 1 byte, for example, for the
purpose of storing the data into audio data working
buffer 23. The converted sample data is provided
to extended bus 24. DA converting circuit 30 con-
verts digital audio data reproduced from IC mem-
ory card 15 into an analog audio data to output the
same as a reproduced signal. Various operation
instructions such as recording, reproduction, search
point designation with respect to IC memory card
15 are entered by keyboard 31.

IC memory card includes a search pointer
memory region 32 and an audio data memory
region 33. Audio data of a plurality of units are
stored in audio data memory region 33. Index
information such as an address indicating the re-
cording start position of each audio data is stored
in search pointer memory region 32. By entering a
search pointer from keyboard 31, a desired audio
data can be immediately read out to be repro-
duced.

Because the above-described audio signal
recording/reproduction apparatus 16 includes only
one interface for recording/reproducing audio data
with respect to IC memory card 15, reproduction of
audio data of IC memory card 15 cannot be carried
out during recording of an audio data. Therefore,
the recording operation has to be interrupted tem-
porarily every time a reproduction is to be carried
out.
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SUMMARY OF THE INVENTION

An object of the present invention is to provide
a recording/reproduction apparatus of a semicon-
ductor memory highly flexible in usage.

Another object of the present invention is to
carry out simultaneously reproduction of data from
a memory and recording of data to a memory in a
recording/reproduction apparatus of a semiconduc-
tor memory.

A further object of the present invention is to
improve reliability of data at the time of recording
in a semiconductor memory.

A recording/reproduction apparatus of a semi-
conductor memory according to the present inven-
tion includes a semiconductor memory that can
store information, a read unit connected to the
semiconductor memory for reading out information
therefrom, a write unit connected to the semicon-
ductor memory for writing information thereto, and
a controller for controlling such that the reading
unit and the writing unit operate simultaneously.

In the recording/reproduction apparatus of a
semiconductor memory, confrol is carried out to
simultaneously read and write information from and
to a semiconductor memory. As a result, a
recording/reproduction apparatus of a semiconduc-
tor memory highly flexible in usage can be pro-
vided.

The foregoing and other objects, features, as-
pects and advantages of the present invention will
become more apparent from the following detailed
description of the present invention when taken in
conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a block diagram schematically show-
ing structure of an audio signal
recording/reproduction apparatus according to an
embodiment of the present invention.

Fig. 2 is a diagram showing the details of an IC
memory card.

Fig. 3 is a flow chart for describing the record-
ing operation of an audio signal
recording/reproduction apparatus.

Fig. 4 is a flow chart for describing a reproduc-
tion operation of an audio signal
recording/reproduction apparatus.

Fig. 5 is a block diagram showing a structure
of an apparatus using an IC memory card.

Fig. 6 is a block diagram schematically show-
ing a structure of an audio  signal
recording/reproduction device using an IC memory
card.
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DESCRIPTION OF THE PREFERRED EMBODI-
MENTS

Fig. 1 is a block diagram schematically show-
ing a structure of an audio  signal
recording/reproduction apparatus 41 according to
an embodiment of the present invention. An IC
memory card 42 incorporating a semiconductor
memory is connected to a recording/reproduction
control unit 43. Recording/reproduction control unit
43 is realized by the so-called personal computer.
In the present embodiment,a personal computer is
used as a confrol wunit exclusively for
recording/reproduction with respect to IC memory
card 42 of audio signals.  Therefore,
recording/reproduction control unit 43 is also ca-
pable of data recording/reproduction with respect to
a recording medium other than IC memory card 42.

Recording/reproduction control unit 43 includes
a CPU 44 for controlling the entire apparatus. CPU
44 controls a memory coniroller 45 and an
address/data controller 46. An internal memory 48
and audio data working buffers 49 and 50 are
connected to memory controller 45 via an internal
bus 47. Audio data working buffer 49 is used for
recording audio data, and audio data working buffer
50 is used for reproducing audio data. Internal
memory 48 is implemented with a main RAM, a
BIOSROM, and the like. An application program
which will be described afterwards is stored in the
main RAM of internal memory 48.

Interfaces (I/F) 52-56 are connected 1o
address/data controller 46 via an extended bus 51.
An AD (Analog-Digital) converting circuit 57, a DA
(Digital-Analog) converting circuit 58, a keyboard
59, and IC memory card 42 are connected to
interfaces 52-56, respectively. In
recording/reproduction control unit 43 of the
present embodiment, interface 55 is used for re-
cording data to IC memory card 42, and interface
56 is used for reproducing data of IC memory card
42. These interfaces 55 and 56 are controlled in-
dependent of each other.

AD converting circuit 57 converts an analog
audio input signal supplied via a microphone not
shown into a digital signal which is supplied fo
interface 52. Interface 52 converts the digital signal
into a sample data of 1 byte, for example, to enter
the same into audio data working buffers 49 and
50. The signal is converted into a sample data of 1
byte because it is necessary to convert the number
of bits of the sample data provided from the A/D
converting circuit into such that matches the ex-
tended bus since the number of bits of audio data
that can be included in the extended bus is deter-
mined by the controller.

Interface 53 serves to provide the audio data
stored in audio data working buffer 50 to DA con-
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verting circuit 58. DA converting circuit 58 converts
the digital audio data into analog audio data to
output the same as a reproduced signal. Using
keyboard 59, instructions of various operations
such as data recording, reproduction, and search
pointer designation with respect to IC memory card
42 are entered. Keyboard 59 includes input keys
such as a recording key, a reproduction key, and a
search point designation key for specifying various
operations.

Data is written and read out to and from IC
memory card 42 via interface 55 and interface 56,
respectively. If IC memory card 42 is of great
capacity, the address of IC memory card 42 is
switched so that CPU 44 can access the card via
these interfaces 55 and 56. IC memory card 42
includes a search pointer memory region 60 and
an audio data memory region 61. Audio data in a
plurality of units are stored in audio data memory
region 61, and index information such as a head
address, i.e. of a recording start position, of each
audio data is stored in search pointer memory
region 60. A desired audio data can immediately
be read out to be reproduced by designating a
search pointer of a desired audio data by operating
the aforementioned search pointer designation key
via keyboard 59.

Fig. 2 shows a specific structure of an IC
memory card. Assuming that the head address of
audio data in each region is A1, A2, A3, and A4,
the search of a desired data can be facilitated by
storing these addresses as search pointers. Audio
data which can be searched as one group is de-
fined as one unit of data. The aforementioned plu-
rality of units means that there are a plurality of
units of data.

An  application program for  operating
recording/reproduction control unit 43 is stored in
internal memory 48, which is executed by CPU 44.
In accordance with the application program, CPU
44 accesses audio data working buffer 49 (for
recording) and audio data working buffer 50 (for
reproduction) which store audio data to process
audio data stored in the buffers.

Fig. 3 is a flow chart for describing a recording
operation of audio signal recording/reproduction ap-
paratus 41. When power is supplied to the appara-
tus and the application program is executed, CPU
44 monitors whether there is a key input via key
board 59 in accordance with the application pro-
gram. When a key input instructing recording, i.e. a
recording key is entered from keyboard 59, a re-
cording operation is initiated at steps al. At step
a2, the operator carries out initial specification such
as a file name input and specification of a record-
ing start position by selecting from a menu on a
screen.
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At step a3, the address of the audio data
memory region of IC memory card 42 is updated,
and audio data is stored at step a4. An analog
audio input signal is supplied to audio data working
buffer 49 via AD converting circuit 57 and interface
52 to be subjected to a process such as data
compression, and then recorded on IC memory
card 42 via interface 55.

At step ab, if there is no key input of a record-
ing termination at step a5, and if there is no key
input of specifying a search point at step a6, the
procedures of steps a3 and a4 are repeated to
continue recording of audio data.

If there is a key input of record termination at
step ab, the program proceeds to step a8 where
the recording operation is terminated to return to
the standby state for the input of other instructions.

If a search point designation key is input during
the recording of audio data at step a6, the program
proceeds to step a7 where the address updated at
the aforementioned step a3 is stored in search
pointer memory region 60 of IC memory card 42. If
the operator of audio signal recording/reproduction
apparatus 41 wants to mark a certain position to be
detected at a later time of reproduction, the oper-
ator depresses the search point designation key
during the recording operation to record the ad-
dress of the position to be detected in search
pointer memory region 60, whereby a detection
operation can be carried out in accordance with the
recorded address at the time of reproduction. Even
during the recording of a search pointer, an input
analog audio signal is sequentially supplied fo
audio data working buffer 49, so that audio data is
not interrupted for recording a search pointer.

Fig. 4 is a flow chart for describing a reproduc-
tion operation of audio signal
recording/reproduction apparatus 41. If a reproduc-
tion key is entered from keyboard 59 during the
monitoring of a key input by CPU 44 in accordance
with the application program, a reproduction opera-
tion is initiated at step b1. At step b2, if an index
search command for reproducing a desired audio
by specifying a search pointer is entered, the ad-
dress of a selected index is read out from search
pointer memory region 60 at step b3, and the
program proceeds to step b4. If an index search
command is not entered at step b2, the program
proceeds directly to step b4.

At step b4, audio data is read out to be repro-
duced from the read out address or the current
address. At step b5, the address is updated by 1,
for example, for a subsequent reproduction of
audio data.

When a search point is to be recorded newly
during a reproduction operation at step b6, a
search point designation key is entered from key-
board 59. This causes the currently reproduced



7 EP 0 545 416 A2 8

address to be recorded in search pointer memory
region 60 via I/F 55 at step b7. Here, the audio
data is sent to audio data working buffer 50 via I/F
56.

At step b8, determination is made whether
there is an input of a reproduction termination key
or whether the reproduction operation of audio data
of one unit shown in Fig. 2 has terminated or not. If
the reproduction operation is to be terminated, the
program proceeds to step b9 to end the operation.
If the reproduction operation is not to be termi-
nated, the program proceeds to step b4 where the
reproduction of audio data of the next address is
continued.

Although the above embodiment describes an
example where reproduction of audio data and
recording of a search point are carried out simulta-
neously, recording and reproduction of audio data
can also be carried out simultaneously.

According to the present invention, audio data
working buffers 49 and 50 are used for recording
and reproduction, respectively, and interfaces 55
and 56 are individually used for recording and
reproduction, respectively. Therefore, reproduction
during a recording operation or recording during a
reproduction operation can be carried out. Thus,
flexibility at the time of data recording and re-
production with respect to IC memory card 42 is
improved. Furthermore, reproducing and providing
audio data immediately after recording, i.e. the so-
called monitor operation can be carried out, so that
the reliability of data at the time of audio data
recording is improved significantly.

Although the present invention has been de-
scribed in connection with a removable IC memory
card 42, the present invention is applicable to a
semiconductor memory provided in a fixed manner
in an electronic equipment.

Although the present invention has been de-
scribed and illustrated in detail, it is clearly under-
stood that the same is by way of illustration and
example only and is not to be taken by way of
limitation, the spirit and scope of the present inven-
tion being limited only by the terms of the appen-
ded claims.

Claims

1. A recording/reproduction apparatus (43) of a

semiconductor memory comprising:

a semiconductor memory (42) for having
information recorded,

recording means (49, 55) for recording in-
formation into said semiconductor memory
(42),

reproduction means (50, 56) for reproduc-
ing information of said semiconductor memory
(42), and

10

15

20

25

30

35

40

45

50

55

control means (44, 45, 46) for controlling
independently said recording means (49, 55)
and said reproduction means (50, 56).

A recording/reproduction apparatus (43) of a
semiconductor memory comprising:

a semiconductor memory (42) that can
have information stored,

means (50, 56) connected to said semi-
conductor memory (42) for reading out infor-
mation of said semiconductor memory (42),

means (49, 55) connected to said semi-
conductor memory (42) for writing information
into said semiconductor memory (42), and

means (44, 45, 46) for controlling such that
said read means (50, 56) and said write means
(49, 55) are operated simultaneously.

The recording/reproduction apparatus (43) of a
semiconductor memory (42) according to claim
2, further comprising means (52, 57) connect-
ed to said writing means for receiving exter-
nally applied information.

The recording/reproduction apparatus (43) of a
semiconductor memory (42) according to claim
2, further comprising means (53, 58) connect-
ed to said reading means for providing in-
formation to an external apparatus.

The recording/reproduction apparatus (43) of a
semiconductor memory according to claim 2,
wherein said semiconductor memory (42) com-
prises a first region (61) for storing a predeter-
mined first data, and a second region (60) for
storing a second data corresponding to the
address of said stored first data,

said first (61) and second (60) regions
being connected to said write means (49, 55)
and said read means (50, 56), respectively.

The recording/reproduction apparatus (43) of a
semiconductor memory (42) according to claim
2, wherein said semiconductor memory (42) is
detachable from said apparatus (43).

The recording/reproduction apparatus (43) of a
semiconductor memory according to claim 5,
further comprising storing means for storing
said second data into the second region (60) of
said semiconductor memory (42) during opera-
tion of said write means (49, 55) and said read
means (50, 56).
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FIG.4

( starT ) P!

YES

READ_QUT b3
ADDRESS OF
SELECTED INDEX

-

REPRODUCE b,
AUDIO DATA
UPDATA bs
ADDRESS
SEARCH 06
POINT NO
DESIGNATION ?
YES
RECORD ADDRESS] b7
INTO SEARCH
POINTER AREA
|




FIG.5

EP 0 545 416 A2

CPU

-4

MEMORY

CONTROLLER

1-5

——7

INTERNAL
MEMORY

(MANJRAM
BIOS ROM

)

18

|

ADDRESS/
DATA
CONTROLLER

-6

—9

NN

10

Lk

(3

A1

YE

VARIOUS
DEVICE

IC
MEMORY
CARD

1

10



EP 0 545 416 A2

NOIO3Y AHOWIW
viva oranv

£e—1 .
| NOI®34 AJOWIW w_ A/ e
ze—|_H3LNIOd HOYV3S /1
A T4
Gl
auvoaAIM >/ > €7 A
)] f 4344nd
L€ Le - >  ONINYOM
norNBRGH | v oianv
JYNOIS _ [ NOISY3IANOD]. 4/
a32Naoyd3ay ; vd m Azom moav
o€ 9¢ Wvd NIVW
AYOWaNW
IYNOIS LNdNI NOISHY3ANOD]_| 4, . ZZ—T IVYNY3LNI
O1dNY 3N9OTIVNY ~ ) : av m vz —_—
62 Gz 2
R R
P¢7_sssaaav 61—
9l

9 9I4

11



	bibliography
	description
	claims
	drawings

